Magnetization and susceptibility data are presented for niobium rod samples in the temperature range of 1.2 to 9.2' K. The niobium samples tested had a range of tantalum content from 700 to 4000 ppm, and all other impurities were less than 200 ppm. The samples received were in a cold-worked condition. They successively were annealed and degassed in a controlled manner in high vacuum.
The niobium samples were cylinders with diameters of 0.3 cm and lengths of 6 cm. The samples were annealed in a high vacuum furnace at a temperature between 2100' K and 2300' K for 2 to 5 hours.
On analysis, Ta impurities were found to be in the range of 700 ppm to 4000 ppm. Also, O2 and N2 contents, after annealing, were higher than 100 ppm, which explains the non-reversible magnetization behavior of the samples.
The specimens were made from zone-refined Nb and Ta. The resistivity ratio of Nb, when pure, was 1300. The specimew were melted to alloys with a composition of -700 . . . . 4000 ppm of Ta in an electron-beam melting furnace in a vacuum of better than 10 -6 torr, and then rolled into cylinders of 3 mm diameter.
The resistivity of these alloys varied between 80 and 135, depending on the impurity content.
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The dc magnetization measurements were performed, using the circuit shown in Fig. 1 . The method used is essentially similar to that described by Fietz. I The low frequency susceptibility circuit is shown in Fig. 2 , with a detection unit consisting of a phase-sensitive lock-ill amplifier.
The magnetization measurements were performed with the sample axes parallel to the direction of the applied field. In both circuits, the signal-to-noise ratio was > 106e
Both methods yielded values of Hcl within 10 -4 T of each other. Magnetization curves of samples before annealing show fluxjumps at temperatures below 3.3'K.
Near Hc2, a peak effect was observed. At temperatures above 4' K, no fluxjumps were observed and the peak effect disappeared.
When annealed, no fluxjumps were measured at any temperature in the range of 1.2 . . . . 8.9' K. However, a slight peak effect was still observed at temperatures below 4' K, as shown in Fig. 3 .
Rather extensive studies have been made of the magnetization behavior of niobium 0 2-5 The measurements here indicate that by adding small amounts of Ta to Nb, the variation of the upper critical field Hc2 does not agree with the theoretical predictions as well as curves given by Finnemore, 2 and Helfand and
Werthamer. 3 As seen in Fig. 4 , the upper critical field is independent of Ta content in the range of 700 -4000 ppm Ta.
The lower critical field Kc1 is smaller than that reported by Finnemore for pure Nb. The measured lower limit (Fig. 5 ) corresponds to 4000 ppm Ta and the upper limit corresponds to 700 ppm Ta. Good agreement with Finnemore was obtained for the thermodynamic critical field Hc, as seen in Fig. 6 .
From measured magnetization results, the two Ginzburg-Landau parameters, K~ and K~, were calculated vs reduced temperature, t = T/T c. These parameters are shown in Fig. 7 and 8 , and compared to the data reported for pure niobium -2-and to the theoretical calculations by Eilenberger.
6 The experimental results deviate considerably from the theoretical calculations for the dirty limit.
CONCLUSIONS
Magnetization measurements of niobium alloyed to small amounts of tantalum illustrate that although the order parameters, K~ Although the samples had been repeatedly subjected to cryogenic temperatures and successive warm-ups to room temperature, no apparent effect on magnetization and susceptibility, as a function of temperature, was observed. 
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Magnetization measuring circuit.
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PAR: 123 AC-zero-offset.
HR 8: Lock-in amplifier.
Magnetization curves of niobium with 700 ppm tantalum.
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Upper critical field parameter Kl vs reduced temperature t = T/Tc . 
